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(54) FREE-FLOWABLE, DIRECTLY COMPRESSIBLE STARCH AS BINDER, DISINTEGRATOR AND EXTENDER FOR 
COMPRESSION TABLET AND HARD GELATIN CAPSULE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve free-fiowabitity and compression characteristics by heating a water slurry of starch at a 
gelation temperature or lower to partially swell starch granules, cooling and spray drying. 

SOLUTION: A water slurry of starch is heated at a gelation temperature of the starch of ±5° C, preferably ±3° C and more 
preferably ±1° C for 30 seconds to 10 minutes, partially swollen without disintegrating starch granules, cooled to a temperature 
5-1 5° C lower, preferably 6-7° C lower than the heating temperature to prevent swelling of the starch granules. Then the 
starch slurry is spray dried and the water content is controlled to 3-15 wt%, preferably 5-10 wt.% to obtain a starch powder 
comprising partially swollen starch granules having a ratio of non-swelling birefringent granules to swelling non-birefringent 
granules of 1:5-5:1, an average particle diameter of 50 H m or more, preferably 50-500 (J. m and a certain smoothness of at least 
50% being 50 fi m, preferably 70 jJt m. 
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3 6 

§l»£ (N/mm 2 ) 



J±«^ (kN) 


5 


10 


15 


20 


25 


30 




0.5 


2.4 


4.2 


5.5 


6.2 


6.6 




1.9 


4.4 


6.9 


8.8 


10.3 








0.7 


1.2 


1.9 


2.3 


2.5 



(Colorcon) 

** #U 2 {c^Lf^fciSJi^nfcgfifcfflaBrrSiSrr 5 n-x F^tnn^ 
™ Colorcon Company^ b© (ia) ^zkT'A^ 1 5 0 0™X^>^F 

[0 0 5 1] 

H 7 





14 


mm m 






Jlffi^ (kN) 


5 10 


15 


20 25 


30 


»*tl/c*7^M^X* 


1.5 4 


6 


7.5 8 


9 




2 3 




5 


6.5 


^A.^%1500™ 


17 


25 


30 


40 


(Colorcon)™ 











" m 2 ic*itcMimm-$titcmMmt%&7 $ d-x h^nn^ 

Colorcon Companyfrb© (ift) £*T?A*5A, 1 5 0 0™ Z#y#— F 
[0 0 5 2] 30 
3 8 

«tt (96) 

HffiTJ (kN) 5 10 15 20 25 30 

M2tlfc*7^M^X 1.58 0.17 0.09 0.06 0.06 0.06 
M2tlfc^7^n-X 0.19 0.08 0.04 0.06 0.02 0.04 

^^%1500™ 2.73 1.07 0.55 0.4 0.28 

(Colorcon) 

** m 2 K^Ltcmicmm^ntcmicmt^r 5 d-x h^tnn^ 

™ Colorcon Company^ b© (iff) ^ktfAy^Ay 1 5 0 0™ X^yX- F 

fcJt^, immimtzmm^mz^Mi, mms. § D ^ij^mb$tifce^%9 9. 25%, xrr 

IS^^%^ffl^§^X^yX-FgfgJ±li^^% 'jy^^-y^APh. Eur. I I I (Tramedico) 0. 5 

fcffll^.fcDfeHlfijire&Stfcfc^fo %Rtj : -^{b^^^(Aerosil 200-Degussa) 0 . 2 5% 

[0J4] C©W^ MSiiStj:§MiJ©Sig^ffl £ffl^TKj£T£o fifM:2ftfc^A,.£A,£ l 5m 

LfcJt^ ^ 1 t|H|gLOTct#btlfcgS^ijf§ ffiB»TK7A5*U— 1 2rpm ^HlM^JiWFb 

gfgJ±«*7^h^^X^^%fM©^li^/TN'ro t? £-f3„ XTTUyllx-^y^A^M^Wn^, 3 

A,£A,©SiSr{fc5\ Gollette GRAL 75iffl5Sr5*-9— f£ #IS 1 2rpm T^TSo T^TCfiWit^ HJX 
■eff^o *£A,^% 1 6 k 1 0#IS#3 kg«t 50 ;W^y^@$E Korsch fT»£4 Orpin OMgT*ffV\ 



15 

11 3 5 0 m g © 1 cm 2 ¥ffi&ft|££C3o $.M<DM 
Erweka TBH 30 MD m\- fXhx:^ h 
-eiJ^-TSo ^!l©Ji^ra^ffe3 7°C? Pharma 
Test PTZ-ET«f 3 0 Pharma Test PTF-EH 

m 

Smtl UN) 5 
(N/mm 2 ) 0.45 
JlM±gH#r^ (#) 0.5 
»tt (%) 2 

t\ m3^K^nr^mK mmmic «fc o rt# b n 
fci^y© ? t ffito xmm Sl^lti^o 
c ti«Mswkt «fc zmmm&Kiti l x, 

[015] ZOWmz. W&EMK&Z7Z&)y (Merk 

usp) mmmicimt&i^ mn<os&x*fv£fv 

KlkLXM 1 ^^LfctKctfbtifcgS^iitseM 
HIS* 7 -Y h ^ -Y XVh,£hM%.(Dm&&iF;to 
£.19. 3 96T?A*5Aa 8 0%7Xtf'Jy, 0. 5% 
ZT7VyWt?#*i/yj* Ph. Eur. I I I (Tramedio) 
RXlO. 2 5%r|Wb^^(Aerosil 200-Degussa) £ 

Sl^ttU ffi»KfK7A5*-9— fftfl 5#Hl 2rp* 



) # 1 1 - 2 6 9 2 0 2 

16 

*m&titc9mtcft'DXft i ?o (ts) 

S = 2. H./n. D. T (SffHtt^jO^g, Dfig 

©IS*^9tShi6T/^To 
[0 0 5 3] 

9 



10 


15 


20 


25 


30 


2.2 


4 


5.5 


6 


6.5 


2 


2.5 


3.6 


4.2 


5.2 


0.22 


0.17 


0.17 


0.12 


0.1 



orsch fl&KTM Orpin ©jlJtffi/\ ll4 5 0mg 

©icm 2 ^s^j^uso mmm&Rmm^ p 

harmaTestPTB-31» rXr«^«£T§o MO© 
J$«B?li£*ff' , T? 3 7 ICtf Pharma Test PTZ-E7«t 
So Pharma Tset PTF-E»§§7«T£o t 

oTtT^o (TS) £STS = 2. H./n. 

d. t (£$mtm\®m&, mm&RxiTimiEx 

£tftX,}t? 
[0 0 5 4] 



1 0 



JBS^ (kN) 
*7^M^X* 

rxifuy+^^% 

1500™ (Colorcon)" 

rx^yy+M^ti/c 
*7^M^X* 

1500™ (Colorcon)" 



15 



20 25 
§[^^(N/mm 3 ) 
1.25 1.5 1.6 



0.7 



0.8 



0.9 



mm m 

1.25 2 2.9 



*7^M^X* 
rxt°'jy+^^% i. 

1500° (Colorcon)" 
Colorcon Company^ b© (ifff) 

7X t? U > ©gfgJBS {c H-DXm tlkm\(0 

mm (immiz^xmi^ftz) t>\ t^x<D 
wmtix^y^- mmxL&Lm&z <o < 
^ctt>m^x%^ 0 m.xL&Lvm^mi 



mm (%) 

0.8 0.62 0.55 



1.2 



1.25 



7jc^^% i 5 o o™ x*y£- F 

[0 0 5 5] $ fctiM IStf 4~5{gJ:D ^ ^mm^ 

l^^CSilfc^iTb^taiEB^tlSo IS^iJ- J£ 
30 ^ijfc LT#!] 1 K*LtcmKft-D?$m£tltcmtc 



(10) 1 1 - 2 6 9 2 0 2 

17 18 

WiW}t%t^j h ^jx-efv&fvtnicr^vyftm *xmj&.t% 0 xl&l%o. 8mm&%^x&%^fttf 

^T§ffi©ffl^ ^L< cfcDfgl«tt£0tlU £ U ffiV^BrK^A^tf-fF-TM 2rpmTM 5ft^X 

CtX>&%o t^T©fl"S* 4 Orpin ©jgg*£ h U 7°;W^y^@fe K 

[0056] mmtLx, m&rn- mmmtLxmuc orsch tmmxm\ ss4 5 om g © 1 cm 2 ©¥5> 

^oTSiS^tlfc, g&£»t3g&ffiffi'eA,.SA,£ &g®©S8fl££i;S 0 tKO©SMtNTO, Erweka 

m^mmmmcx-DX, mm^mm, tctm tbh-3o mmT^h^y hT«ts 0 ^joi^ 

7X t? U y^E^TS C fctf, J£t£8U D ^ffiffiTJT? B?IS£*f£T' 3 7 TOharmaTest PTZ-E?«TSo 1 

<fc D ai«Jt, J: D fg^tlM ^&t>'i <0 ffil«'rM fftft^Pharma Test PTF-E »§g^«TSo T^T© 

ISfc^CSfcl^LSo 10 TXh^ffl^ji7?ll3»aH|g$tlfc»C^oTff 

[0J6) £©W^ gfgj±fS^£oT/77°n7xy ?o 3 MS (TS) ^STS = 2. H./n. D. T 

(ibuprofen)(Knoll)MiJ^SiaTS©t^ffl-r5^ (iWHtitS?iJ©5|]t, Dfigg, T{ij?2T*fe3) £ 

A.5 9. 2 5 %, ^77n7xy4 0%, Xr7Uy|£ £ftfc/77a 7xy 4 0 °/o£^rf 5tSrO©ttft^ 

•7^->7APh. Eur. I I I (Trained ico) 0. 5 96&tf l^C$£#)T^to 

riMb^^^CAerosil 200-Degussa) 0.2 5 [0 0 5 7] 
^ 1 1 

EMtl (Kn) 5 10 15 20 25 30 

(N/mm 2 ) 0.45 1.25 1.6 1.75 1.7 1.7 

mm (ft) 1.1 3.8 4.9 6.1 

»tt (%) 2.4 0.9 0.7 0.8 0.8 0.8 

C^j7] c©W^ g^i±lifcj:or/^-b^ ; e-;i' *cm 2 ©¥£&^ffi©«££C3o 8ESI©fIfi&tN" 

(paracetamol) (Merck U S P) &#J£gijg"f 3©fc$ffl ££\ Erweka TBH 30 MDt^iJrX r-nxy h^iUSt 

f 0J 1 K&LrcWtK%t>tltc&&lcmr?%W. 5o teSI®Ji«l$ra%zkff'tf 3 7 XX Pharma Test PTZ 

mm^^h^XXX^mmmmto mi -E?«t3 0 »tt£ Pharma Test PTF-E15MMJ 

?/u^%5 9. 2 5 %, ><7-fe**-;l/4 0 96, X £*3o ^TCf X 3 KtEl^tl 

rTUyHT^^^APh. Eur. I I I (Tramedico) fcllf^o Tff^o §l»£ (TS) fcj£TS = 2. 

0. 5 %&tf-lt{t^/ft(Aerosil 200-Degussa) 0. H./n. D. T (iCTHtil^iJ©®^ DMI, Tit 

2 5%mv^Um%o XL&LKO. 8mm^§^ 30 J?ST*&S 0 ) i^T@gfr 5>gaJt£o UtiL 

"C&SV^ttU fgV«F^A5+-9— fftfl 2rpm fcl$fc:<l!!iiSnfc, §i£j([ltS*7'fh^X7 

i s^mft^^IstfXfru yir7?/>y7A A^fc#icE£snfc><7'fe ; E— ;M o %%%gt% 

tm-&t%o t^xmmz 4 o rpm ©jig-e h u y°ji mwftM*. n 1 2 s ^r^to 

^y^@$E Korsch OTMt V\ SI 4 5 0 m g © 1 * [0 0 5 8] 

% 1 2 

HffiTJ UN) 5 10 15 20 25 30 

(N/mm 2 ) - 0.6 1.2 1.6 1.9 2.1 

®m®m (ft) 0.85 1.2 2.1 2.9 

»tt (%) 2 0.76 0.48 0.38 0.32 

[Ms] ccomwz, mmmfckixrx^^ym. 40 htmmxnv\ ss4 5om g ©i cm 2 ©^5,%^ 

(Merck USP) mi*Mm?Z<DKmt%m&, m l K ffi©tSW^C£ 0 tS?J©5gJt&tNTO, Erweka TBH 

* LOTct#5.tifc, g st^irr ss®fflse*y-r h md i^Jrx h 3. - 7 h "ei/ETSo t^J©ti! 

^/X^^%fM©^lJ^T 0 &8I£T?A,.&A, 5 *ffJT'3 71CT? Pharma TestPTZ-E XimtZo »tt 

9. 2 5%, 7X3;l/t£y|i4 0 %, XrT'jy^^ ^Pharma Test PTF-E »#ff?iJ^t"S 0 T^T©rX 

^-y 7 APh. Eur. I I I (Tramedico) 0. 5 %Jkl}XW h^ffl^^3»aSig$tlfc»C^oTff 9o 

{[/r/JKAerosil 200-Degussa) 0. 2 5 %m^XM §l3S3fi? (TS) ^STS = 2. H./n. D. T (iW 

ffiV^BrK^A^^- 1 2rpm f 1 5^^-H{[: T®g^6gaSTSo M 1 t^LOTcS^tlfcgS 

^■Yistfxfru yigv^i/^Afcig^tSo KWMt^u-f h^-f xx h,^tmm^ titer 

T©IT^ 4 Orpm ©MJt^ h U 7°;W^y^@$ s Korsc 50 Xn;H£y|i4 0 %^tTSMiJ©ttS^, il3^ 



1 1 1 - 2 6 9 2 0 2 



mm (kN) 5 
§I»S (N/mm 2 ) - ( 

mm m 0.75 ■ 

»tt (96) 

mmmmtmm 

m i ] 0 6 1 t:T^sttfc$#W£J$ssft 

[0 2] 0 2kL 6 2 t»I2ftfcftK>Ml7S2tl 
[0 3 ] 0 3 (i, 6 3 tWI^ftfc^^fllM^M 



[0 0 5 9] 
1 3 

15 

1.3 



1.8 
3.8 



25 
2.2 



30 
2.5 
5.6 



0.34 - 

[04] 0 4^, ^©*7^M^X?7^7o£* 
-To 

) [05] 05 ti, mztifc. zLxmm&znrcft 





02)mn% tJjw -y^hyv- 7W-x h mmm% x^v-- --Try- *w v 

^3f~m, 1800 V J )]/■&- )W, W 28800#;l>*2^ xn.-7X 

t£-;l/-7VX-fey hXh^K 39 h?~K 17, 7"X 2 



